31P NMR visibility and characterization of rat liver mitochondrial matrix adenine nucleotides.
Compartmentation and NMR visibility of mitochondrial adenine nucleotides were quantitated in isolated rat liver mitochondria respiring on succinate and glutamate in vitro at 8 and 25 degrees C. Intra- and extramitochondrial nucleotides were discriminated by adding the chelator trans-1,2-diaminocyclohexane-N,N,N',N'-tetraacetic acid (CDTA). T1 values of about 0.2-0.3 s for magnesium-bound matrix nucleotides were determined. Adenine nucleotide T1 values were influenced by the ionic environment; only magnesium-free ATP T1's were affected by temperature. Intra- and extramitochondrial adenine nucleotide ratios were varied in ATP-loaded mitochondria with added ATP and phosphate using the mitochondrial inhibitors oligomycin and carboxyatractyloside, and adenine nucleotides were quantitated by using NMR and enzymatic analysis. There was good agreement between matrix ATP concentrations (magnesium-bound ATP) calculated by using NMR and standard biochemical techniques. Although matrix ADP could be detected by NMR, it was difficult to quantitate accurately by NMR. The data indicate that mitochondrial ATP is NMR-visible in isolated mitochondria in vitro.